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(W Optical sight with part-reflective espherto mrfaco end mount 

(57) An optica! sighting device for providing an image of 8n aiming point in the line of right of the user. 
comprises a transparent optical element 1 with a partially raff active aspfceric surface. 

An optical element containing a partially reflective espherical surface may be made by plating a 
spherical sub-element in an aspheric cavity mould toot injecting material Into the cavity to provide an 
aspheric outer surface on the sub-element coating the aaphartc surface with reflective m atonal and bonding 
another spherical sub-element to the first 

Transparent efestomeric material 8 to placed between retetfvery movable tight source 2 and ti&tt 
transmitting optica 1 to provide a vibration resistant optical connection between them. 

A mounting system for an optical sight comprises two shock absorbing portions 16. 
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Figure 3 
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Figure 5 
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At least one drawing originally Mod was informal and the print reproduced hare ia token from a later filed formal copy. 
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Figure 1 
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Figure 2 
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The invention rtlatti to sighting devicee ouch 
bb gun sights or aiming devicee, and more particularly , but 
5 not exclusively, to ouch sights in which a virtual image of 
an aiming point such as an illuminated spot or graticule 
pattern, apparently at infinity, is made to overlie the 
viev of the target through the eight* 
Such sights can be mounted 
10 to a handgun, rifle # shotgun or other small ana which 

includes bows, cross bows, paint guns and air/gas operated 
guns* The system can equally be used with other devices 
such as laser pointers , range finders and other equipment. 
Sights of this type are disclosed for example in U.S. 
IS Patent- Ho, 4,390,276 and British Patents Hos. 2,049,118, 
2,077,936 and 2,096,634. In sights of this type, the 
graticule is illuminated using Incident light either from 
the target area, from the sky above! , or from an adjacent 
artificial light source such as a Tritium Phosphor, or an 
20 LED, The graticule may either reflect the incident light 
or transmit the incident light to form the virtual image* 

The target is viewed through the sight usually 
by means of a planar doublet reflector, or a similar 
combination of spherical lenses, which form a virtual image 
25 of the graticule superimposed on the view of the target. 
With such a spherical lene set, it is necessary to ensure 
that the angle formed between the light rays from the 
graticule which are reflected from a surfacs within the 
spherical lens set, and the optical axie of the lene set, 
30 is relatively small. This gives rise to relatively long 
focal lengths, otherwise spherical aberration will occur 
causing the graticule image to become blurred and parallax 
errors to become large . Typically focal length to aperture 
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ratios of 4:1 aro wed. This requirement causes the 
optical arrangement to become long compared to its 
aperture, and aakea compact designs difficult. It ie 
possible to avoid the problem of spherical aberration by 
5 using aspherical lens sets, but these are difficult and 
expensive to produce. 

A further problem associated with this kind of 
sight occurs where the construction of the sight relies on 
the graticule or LEO being bonded in direct contact with a 

10 solid optical transmission block occupying the space 

between the graticule and the partially reflecting mirror. 
With the prior art it is difficult to allow movement of the 
graticule relative to the optical block to facilitate zero 
adjustment. This is partly due to the requirement that 

15 good optical connection is maintained after movement, 

because measures such as gap-filling optical greases tend 
to migrate or to become contaminated, greatly impairing the 
optical connection. The sights tend to be subjected to 
severe vibration in service which also places the 

20 adjustment system under stress, causing drift in 

adjustment, or displacement of the graticule. Further 
problems are encountered if the graticule is an LED as the 
power supply to the device has to allow for movement of the 
LED during adjustment and during firing, e.g. by using 

25 flexible wires. These electrical connections tend to be 

fragile under such extreme conditions, and the connections 
can fail prematurely. 

Current systems for mounting sights usually 
rely on a clamp system which can consist of clamp rings to 

30 hold a, usually cylindrical, optical sight onto either a 
dove tail mount or a rail on a gun, or directly into the 
frame/ slide or body of a hand gun. There are many 
variations on this type of mounting, but importantly the 
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connection or mounting it rigid. Zn sou instances on hand 
guns particularly, the bracket or mount may ba slightly 
flexible Hhleh givaa aoaa shock absorption between the gun 
and the sight. However the different characteristics in 
5 teres of recoil and vibration between various guns and 

sights aakes the problem of reducing the shock imposed on a 
sight during firing very difficult. The resulting shock 
often causes premature failure of the eight. 

A further feature of current mount systems is 

10 their size. Zn particular, on hand guns used in 

competition, powered red dot sight units have proved to be 
very effective. However, the mounta for this type of 
application increase the overall size, and while the sight 
aperture is preferred to be large, ideally the sight 

15 housing and mount need to be ae compact as possible such 
that they obscure the field of view aa little as possible. 

The wide variation in .the type of mounting 
system for different applications and the many different 
manufacturers, means that there is very little 

20 standardisation. This in turn means that mounts are 
specifically made for e particular application, which 
usually means individual guns have to be machined to accept 
a type of mount. Thia is both expensive and tine 
consuming, and ones done the gun cannot be returned to the 

25 original condition economically. 

It is an object of the present invention to 
overcame, or at least to reduce one or more of the problems 

outlined above. 
j~ According to a first aspect of the present 

ao invention, there is provided an optical sighting apparatus 
for providing an image of an aiming point in the 
line of sight of the user, comprialng an optical element 
made of a transparent material with a partially reflective 
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surface incorporated therein for reflecting into the line 
of eight light derived free an illuminated source, wherein 
said reflective surface is aspherieal. thus it can provide ar 
unmagnified view of the target with an illuminated aiming 
5 point. 

Preferably, the reflective surface provides a 
virtual image, focused at infinity, at the aiming point. 
Xt is advantageous to use a system where the dot is always 
parallel to the barrel or bullet trajectory and can be used 

10 either in the middle or extreme edges of the optic, this 
provides a sight which is easy to use as the eye can be any 
distance behind the optic and both eyes can be kept open, 
greatly increasing the target scene awareness and improving 
hit probability. By using a thin protective shield around 

15 the sight optics the illuninated aiming point appears to be 
en "open" dot floating above the gun as the visible cross- 
section of the shield is very email when looking at the 
target area. This provides the advantage of a large 
viewing area siailar to a laser pointer but with the extra 

20 advantage of the "open" dot being visible regardless of the 
ambient light level . range or background and usee en almost 
negligible amount of power in comparison . » « 
also preferable that the reflective surface has a short 
focal length and selectively reflects light in a narrow 

25 bandwidth. It is therefore advantageous to use a light 

omitting diode, in particular a quaternary monolithic l£D, 
to provide the illuninated source. The 
Quaternary Monolithic LED has a four element (Zn.Al.Ca.P) 
structure, which allows a specific shape of the light 

30 emitting area to be defined, fe.g. a spot or a cross) , 
which is very small e.g. for a spot having a diameter of some 
0.025 mm or thereabouts. Normal LED 'a have a square emitting 
area with a gold bond connection in the centre 
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These LSD's then hnva a mask or hole placed over thorn to 
produce an aiming point of tha right also without vi awing 
tha gold wira going to tha centre of tha omitting area. 
In tha invantion tha amall araa couplad with tha vary high 
S af f ieiaaey of tha LED eauaaa alaotrieal currant 

consumption to ba dramatically reduced. Tha UP nay be a 
laaar diode* 

^ To allow for movemant of tha LSD during 

adjustment and firing* tha aubatrata say ba mounted on 

10 aprung aupport with battary connectione forming tha araa 
of tha apring, Tha aupport would ba prafarably made from 
a ataialaaa ataal atrip whioh ia light yat atrong. Thia 
allowa tha unit to ba powered by ita own intarnal powar 
aourea without dramatically af faoting tha aiie or waight 

IS of tha unit. 

Tha amall diatanoa of tha light amitting araa ia 
mada possible by tha abort focal laagth of tha aapharic 
raflaator. Typically a focal laagth to aperture ratio of 
battar than ltl ia used* Tha raflaator may ba adaptad to 

20 raflact selectively tha narrow bandwidth of light that ia 
emitted from tha USD rathar than tha ganaral broad 
bandwidth of viaibla light that makaa up tha viawad taxgat 
area. Thia may ba aohiavad by uaing a Olchroic coating, 
which comprises several layara of matala and oxides to 

25 produce e vary thin layar which ia aalactivaly uaod to 

raflact differ ant wavalaagtha whilat allowing transmission 
of othar wavelengthe. Tha coating ia applied uaing vapour 
deposition of various matarlala ouch aa magnesium fluoride 
and titanium dioxide in a high vacuum. Thia reeulte in 

30 high transmission of light from tha targat araa to tha 

operator through tha optical cyetcm, and a high efficiency 
of reflection of tha light from tha LED* Thia provides a 
c aspect unit with good transmission of light from the 
target whilst maintaining low powar consumption. To 

35 produce the virtual image* a true or off axis parabolic 
aepherical reflective eurface which avoids spherical 
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aberration and parallam arrow may ba meed. Such an 
aspherieal raflaetiva surface say ba constructed in a 
meniscus layer between two sub-elements having 
corresponding spherical aurfacae. 

me spherical lena eet that contain* the 
aspherieal reflecting surface may he constructed from glass 
or a similar material, which gives rigidity and atrength to 
contain the aerylic/polyaater polymer meniecue layer which 
in turn encapsulates the aapheric reflecting surface. 

The meniscus layer containing the aapheric 
surface may be ao dealgned ao it does not have to have the 
sane refractive index aa the surrounding aupporting 
transparent material. However, although this does not 
distort the iaage of the target area as the polymer ia 
comprised of a meniscus of constant thickness, when the 
reflector reflects the image of the aiming point, the light 
passes through only part of the meniscus layer which is not 
of constant thickness and will therefore suffer a 
distorting effect. This can be rectified by modifying the 
shape of the reflecting surface to something other than a 
parabolic reflector. The supporting elements may have 
piano-spherical surfaces which are designed to optically 
counteract each other when assembled. 

The surfaces of the sub-elements opposite the 
aspherieal surfaces are planar, but say be curved. 

The spherical lens set, which contains the 
reflector, may be mounted onto a polymer optical block to 
reduce weight. The net effect is to have a compact, light 
weight, internally powered optical aasembly which contains 
an aspheric reflecting element which can be manufactured 

simply and at low cost. 

It is advantageous when manufacturing an 
optical element containing a partially reflective 
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aapherlcal eurfeco to uae ft method comprising the step* 
of 3 forming two spherical eub-elcmenta, at ltut ou 
having a main portion onto the spherical surface of which 
a layer ii to b« applied! placing tha apharioal surface of 
5 tha eub-elanant into an aapharie oavity mould tool and 
inj acting material into tha cavity between tha apharleal 
sub- element and tha aapharioal mould to provide a layar 
forming an aapharioal outar surface of tha aub-alanant; 
coating tha aapharioal aurfaca of tha sub-element with a 
10 raflactiva material j and handing tha aacond sub-element to 
tha first. This ia rafarrad to aa a replicated aapharie 
meniscus (RAH) ♦ 

According to a aacond aapact of tha praaant 
invention, thara la provided an optical device comprising 
15 a light eource and light transmitting optica, tbe light 
aource being movable relative to the optica g and including 
a body of tranepareat alaatomerio material intarpoaad 
between eald light aouroe and optica to provide a 
vibration rssistant optical connection batween tha light 
20 aonrce and the optica to allow email relative movement 
between eaid light aouroe and eaid optica without eliding 
occurring batween eaid elaatomaric body and amid optical 
means. 

It ia advantageoue when conetructing aueh an 
25 optical device to encapsulate the light source in the 
elaatomaric body though it may be aeparated from the 
optical block by an alaatomerio element which ia separate. 
Zt ia also advantageoue that the aubatrata to which the 
light aource ia mounted, la bonded to the body of the 
30 elaatomaric material. Zt ia also beneficial for the 
elaatomaric body to be able to elide relative to the 
optical means, to allow larger relative dieplacemamta 
during xaro adjuetment of the sight - 

For auch larger movements of the LSD tha 
35 surfaces elide part of the distance, then slowly creep the 
remainder of the distance as the elaatomaric strain ia 
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relieved. The deformation of the elaetomeric block is very 
small (around 2* maximum) and therefore docs not affect the 
optical characteristics. 

Wherein the contacting surfaces of the 
olastomeric body and the optical means may be coated with 
an optically transparent lubricant euch as silicon oil 
which r (mains effective for extended periods of use without 
migration or contamination. Vibration between the 
components is absorbed by the elastomeric element and the 
surfaces remain in optical contact. 

This provides an adjustment system, which 
allows backlash free adjustment and positive locking of the 

new position. 

The illuminated source used may be a light 

emitting diode such as a monolithic LED. 

According to a third aspect of the present 
invention* there is provided a mounting system for an 
optical sighting apparatus whereby the optical sight 
apparatus is supported by being gripped between two shock 
absorbing portions. 

The shock absorbing portions may be made of an 
elastomeric material. The body of the sighting apparatus, 
advantageously has at least one protrusion sandwiched 
between the shock absorbing portions and may have angled 
sides which are in contact with the shock absorbing 
portions. The shock absorbing portions may be held in 
position by supporting means which may comprise a shoulder 
portion and a fastening portion removably attached to the 
shoulder portion so that all the pieces of the sight are 
held together when removed from the gun. Preferably 
said shoulder portions and said fastening portions 
have an inclined portion in contact with said shock 
absorbing portion. 
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The protrusion nay comprise an internal 
diameter reducing rib in the hole in the body of the 
sighting apparatus with the supporting neans extending 
through tna hole, Xt is also beneficial for the rib to 
5 have bavallad uppar and lower adgao to forn tba Incl Inad 
portions against which tba shock absorbing portions ara in 
contact so as to grip the rib between the fastening 
portions and the shoulder portions* The inclined portions 
of the rib and said shook absorbing portions nay be 

10 annular. In this eaae the shock absorbing portions nay 
comprise circular O-ringa, which ara readily available or 
alternatively specially moulded elastomers. 

Advantageously, the shoulder portion is 
provided on the outside of a generally cylindrical body 

15 } having an axial bore through which the fastening portion 
extends and wherein said fastening portion nay be a screw. 
To be able to adjuet the rigidity of mounting shock 
absorbing portions of different elasticity nay be used. Xt 
is advantageous to be able to attach said fastening portion 

20 either directly to a device requiring a sight, or either 
directly on or indirectly to an interface nount which is 
fastened to a device requiring a sight* 

This provides within the nount itself a system 
to isolate vibration and shock being transmitted from the 

25 gun to the sight, and that the systen of isolation can be 
adjusted to maximise its effectiveness, 

Xt is also desirable that the nount ie 
extremely compact and that the nount eyoten can be 
contained within the sight itoelf. 

30 A further feature of the invention is that the 

mount is very adaptable and the nount can be fitted 
directly to a gun by machining screw fixings to the gun, or 
an interface clamp can be used to attach to an existing 
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feature on the gun men as a dovatail. Alternatively, the 
mount can be fitted to a very low profile adaptor plate 
that is bonded to the gun, but which can be removed If need 
be. without oarking the gun. *hie feature is extremely 
useful where there is no dove tail for example and there 
are no machining facilities available, the gun can be 
adapted to take the sight mount under field conditions. 

it is envisaged that the different aspects of 
the invention can be advantageously combined. 

The apparatus in accordance with the present 
invention and its sethod of operation will now be described 
by way of example only, with reference to the accompanying 
drawings, in which: 

Figure 1 shows a sectional view of the optical 

apparatus. 

Figure 2 shows an enlarged view of the 
aspherical reflecting surface sandwiched between the two 
spherical elements. 

Figure 3 shows a side view of the sight 

apparatus. 

Figure 4 is a plan view of the sight apparatus 
showing the layout of the adjustment system. 

Figure 5 is an enlarged view of the elevation 

adjustment system. 

Figure 6 shows the layout of the mount system 

in position on a gun. 

Figure 7 shows the ehoulder portions attached 
to an adaptor which can be used to attach to a dovetail 

feature on a gun. 

Figure 8 shows the support portions being 
fastened to a thin plate for attachment 

by bonding to an interface mount. 

Figure 9 is a perspective view of the preferred 
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embodiment of the present Invention* 

Figure 10 shows the outer cover and optical 

esssmbly* 

Figurs 11 is o perspective view of the bass 
5 portion of ths sight. 

Figures 12 and 13 8ho» further porta of the 

apparatus, 

Figurs 1 shows ths layout of ths optical 

10 arrangosant in this sxampla* Xt shows an optical block of 
transparsnt refractive notarial i to which ths othsr 
elements are bonded. These slsnsnts are an ISD light 
sourcs 2 on ths rsar faes which is slignsd with ths contra 
of ths optical axis of spherical slsaente 3 and 4 on ths 

15 front -but lying bslow ths 11ns of sight to ths target so 
the LED and circuit doss not ohscurs ths visw of ths 
target. Che LED 2 alao lies at ths focal point of an 
asphsrlc reflecting surfaca 6, contained in a meniscus 
layer 5 provided between the spherical slements 3 and 4. 

20 Figurs 2 shows a closer visw of the meniscus 

layer 5 in which ths aspbsrical rsflscting surface 6 lies* 
The nsniscus layer comprises three parts, 5a, 5b and 6* 
The aspheric reflecting surface 6 is formed using a 
technique called replication in which spherical 

25 optical elements ars modif isd to a desired shape 

by casting onto cms of their surfacss a transparent polymer 
lays** using an accurate cavity mould tool, Die optical 
element 34 is placsd into ths mould and the space between 
the optic and the mould tool is filled with polymer 

30 material. The polymer is cured usually using uv 

light and then ths optical element is removed from the 
mould. In this particular application ths technique 
is to use an aspheric mould tool to form a 
polymer profile on the surface of one of the 
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spherical elements. The polymsr layer then ha. a suitable 
material applied to it to act a» a raf lector. The second 
spherical element ia then bonded to the f irat element wing 
the ease polymer material. In the present invention, a 
thin layer of polymer 5a is applied to the apberieal 
surface of the optical element 3 in a varying thickness to 
9 ive an aspherical outer eurface. The reflective layer 6 
ia epplied to the aspherical surface and then the second 
optical element 4 is bonded to the ref lective surface using 
the aaoe polymer material to fore the second layer Bb. The 
resultant composite is a thin meniecus polymer laminate 5 
between two spherical optical elements 3,4 generally made 
of glass containing a reflective espheric eurfaee 6. 

Consequently light from the LED light source 2 
is reflected back towards the user along the line of sight 
producing the effect of a virtual aiming point focused at 
infinity and without the spherical aberration problems 

mentioned above. 

Figure 3 shows a aectional side view of the 
sighting apparatus. Here the dashed lines show ths lins of 
sight of the user and the path of the light reflected from 
the LED 2 by the aspherical surface 6. The mount for the 
LEO 2 and also sero adjustment apparatus is shown in Figure 
3 and 4 and in detail in Figure 5. 

Figure 5 shows the LED 2 encapsulated within an 
elastomeric optical element 8. The block of elastomeric 
aaterial 8 is bonded on its surface 30 to a substrate 9 on 
which the LED is mounted. The opposite aurface 31 of the 
elastomeric block is pressed against the solid optical 
element 1 making an optical connection between them. This 
construction allows seall relative movements of the LED 2 
in relation to the optical block 1, parallel to the surface 
of the optical block 1, without the contact surface between 
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the elastomeric element 6 and the optical block 1 having to 
slid*. Thar* for* vibrations, caused by tha high 6 forces 
generated during use of the gun, are absorbed by the 
elastoBeric element 8 and the eurface of the elastomeric 
5 elesent remains in contact vlth the optical block 1 
maintaining optical contact throughout. 

To provide the aero adjustment of the sight 
after mounting and tasting, the LED substrata 9 is movable 
up and dowi and left and right using the respective 
10 adjustment screws 32 and 28. A locking screw 43 on the 

opposite side to the adjustment screw 28, is used to lock 
the adjustment mechanisms 29, 32 once the desired position 
has been achieved. To adjust the zero*- setting the locking 
screw 43 is released then the adjustment screws 28 and 32 
15 are rotated by an adjustment tool 60 ae shown in Figure 13. 
The tool 60 comprises an alien key 61 vlth a radially 
marked disc 63 fitted over it the marks 63 being used to 
precisely determine the movements left/right and up/down, 
by use of reference points 44,45 on the top and aide of the 
20 sight* Once the adjustments have been made the locking 
screw is returned to the locked position* 

For relatively small movements of the LED 
relative to the optical block the elastomeric material will 
deform but will not slide relative to the optical block* 
25 During larger movements of the LED 2, relative 

to the optical block, the surface 31 of the elastomeric 
material 8 slides relative to the surface of the optical 
block 1. This is aidsd by a silicon oil film which coats 
the contacting surfaces* Once the movement is stopped the 
30 elastomeric material 8 which will still be under an 

elastomeric strain will slowly recover its shape with time 
as the strain is relieved through creep* This provides an 
adjustment system with no backlash and positive locking of 
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10 



the nev position. 

ones the sight has been adjust** and aligned, 
the adjustment system 28,32 is fixed. Figure 12 shows the 
mounting for the substrate of the IBD. The electrical 
connections ore constructed free a stainless 
steel strip, bent to form a spring portion 50 which allows 
novement of the LED substrate 54 both up and down and left 
to right 57. 

The strip is fixed to the mount using fixing 
holes S3 allowing bending to take place along the line 51. 
The two fixing points ore further connected to battery 
contacts 55, 56. This provides electrical connection to 
the LEO which is light and flexible yet also very strong, 
providing a long operating life. 
xs Figure 6 shows the layout of the mounting 

systems according to the present invention. The base 13 of 
the sight includes four holes Ma, one in each comer, each 
hole 13a has about half way down an annular rib or 
diameter-reduced portion 33. The upper and lower edges of 
the rib 33 are bevelled 42. The base is mounted to a gun 
17 via corresponding threaded holes 17a. 

In each of the holes 13a in the base is 
provided a shouldered support 18 each having a central 
threaded bore 18a and an upper cylindrical portion 18b and 
a lower flared portion IBc providing a shoulder 19 onto 
which a circular elastomeric shock absorber or 'O'-ring 16 
is placed. The holes in the base portion 13 receive the 
cylindrical portion 18b of the shouldered supports so that 
the lower bevel of the rib 33 in the hole comes to rest on 
the elastomeric shock absorber 16. A second similar shock 
absorber is placed on the upper bevel of the rib in each of 
the holes in the baee 13. Finally a screw 15 is passed 
through each hole 13a and serewed into the threaded holes 



20 



25 



30 
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17a in the gun. Bach ecrew has a eountereunk head to push 
tha uppermost shock absorber onto tha annular rib 33. Thus 
tha haad of tha acrav and tha shoulder 19 of tha ahouldared 
portion grip tha baaa 13 through tha ahock absorber* 16 and 
5 a np po r t it. 

Tha pre-load on tha ahock abaorbara can ba 
adjusted by varying tha height of tha ahouldared portion 
18* The gap batveen the eight haee 13 and tha gun 17 can 
ba adjusted by using different siaee of ahock absorbers on 
10 the top and bottom. By using different grades of 

elasticity the response features of the shock absorbere can 
be varied* 

In an alternative embodiment instead of 
ecrewing the sight direetly to the body of the gun, it is 

15 serened to an adaptor 20 having a dovetail mount 21* me 
adaptor can than be ueed for mounting on the on a gun* 

Zn a yet further embodiment the eight la 
attached to a baaa plate 23* Thla plate ia then attached 
to oh interface mount 22 by appropriate fastening means 

20 such as bonding, using a toughened acrylic adhesive* 

The interface mount has an attachment face 34 
which is made appropriately flat or curved to match the gun 
surface it is in turn attached to. This may also be 
attached by bonding* 

25 The interface mounts are manufactured from 

engineering polymers which are eelected for their toughness 
and their ability to be bonded to each other and to a gun* 
This allows them to be cut-off with a knife or to be 
machined off the gun should the mounting be required to be 

30 permanently removed. This would leave the gun in its 

original condition as opposed to previous methods of sight 
mounting which require practically irretrievable machining 
of the gun. 
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Figure 11 shows a perspective view of the base 
B of the eight. The optical block le located in the 
depression 25 and the protective shield 24, which i» nade 
t res a thin (0.5-o.6nn) layer of titanium or similar 

5 material, ie positioned over the top. The lower portions 
of the shield 24 are then bonded to the base 13 along the 
lips 23a. The bulge 26 on the eide of the base 13 provide 
a space for the power eource. Knurling on the surface of 
the bulge 26 provides the user with grip for racking the 

.0 slide back when used on a semi-automatic pistol. 
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CLAIMS 

X. An optical sighting apparatus for providing 
an image of an aiming point in the line of Bight of 
5 the user, comprising an optical element made of a 

transparent material with a partially reflective surface 
incorporated therein for reflecting into the line of sight 
light derived from an illuminated source i therein ©aid 
reflective surface is aspherical* 
10 2. An optical sighting apparatus according to 

claim 1, wherein the image produced ia focused at 
infinity. 

3. An optical sighting apparatus according to 
claims 1 or 2, wherein the reflective surface has a short 
15 focal length. 

4* An optical sighting apparatus according to 
any of claims l to 3, wherein said illuminated source is a 
monolithic light emitting diode or a laaer diode. 

5. An optical sighting apparatus according to 
20 claim 4, wherein the reflective surface is adapted to 

reflect selectively the narrow bandwidth of light that is 
emitted by the LED or laaer diode. 

6. An optical sighting apparatus according any 
one of claims 1 to 5, wherein said optical element 

25 comprises a replicated aspherical reflective surface. 

7. An optical sighting apparatus according to claim 6, 
wherein at least one of the sub-elements forming the replicated 
aspherical reflective surface has a 

main portion constructed so as to have a spherical surface* 
30 8. An optical sighting apparatus according to 

claim 6 or 7 r wherein said main portion of said sub-element 
is composed of glass. 

9, An optical sighting apparatus according to 
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claims 7 or 8, wherein said spherical surface of -aid sub- 
elements haa a layer of variable thickness applied to eaid 
spherical aurface such that the outer eurface of said layer 

is a spherical. . 

10. An optical sighting apparatus according to 
claim 9. -herein said aspherical surface of said variable 
thickness layer has a parabolic shape. 

11. An optical sighting apparatus according to 
claims 9 or 10, wherein said variable thickness layer is 

coaposed of a polymer. 

12. An optical sighting apparatus according to 
any of claims 9 to 11, wherein the refractive index of the 
variable thickness layer is the same as that of said main 
portion of said sub-elements. 

13. An optical sighting apparatus according to 
any of claims 7 to 12, wherein said spherical surfaces of 
said sub-elements are shaped bo as to optically counteract 
each other. 

14. An optical sighting apparatus according to 
any of elaims 1 to 13, wherein the optical element is 
sounted adjacent to an optical block which may be 

constructed of a polymer. 

15. An optical sighting apparatus according 
any of claims 1 to 14, wherein the surfaces of the sub- 
slements opposite to the aspherical surface are planar. 

16. A method of manufacturing an optical 
element containing a partially reflective aspherical 
surface comprising the steps of: 

forming two spherical sub-elements, at least 
one having a main portion onto the spherical surface of 
which a layer is to be applied; 

placing the spherical surface of the sub- 
dement into an aspheric cavity mould tool and injecting 
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material into the cavity between the spherical eub-elcment 
ud the aepherieal mould to provide a layer forming an 
aepherieal outer ourfaee of tha sub-element) 

coating tha aspherioal eurface of tha eub- 
S element with a reflective aatarlali and 

bonding tha eeeomd sub-element to tha first • 

17. An optical sighting apparatus including an 
optical element aada by tha nathod of claim 16. 

18. An optical sighting apparatua aubatantlally 
10 aa harainbafora daacribad with reference to and aa 

illustrated in Flguraa 1, a» 9 and 10 of tha accompanying 
drawings. 

19. An optical davica oonprialng a light source 
and light transmitting optica, tha light aourea being 

15 movable relative to tha optica* and including a body of 
transparent elaatomeric material intarpoaed between said 
light eource and optica to provide a vibration reeiatant 
optical connection between the light eource and the optica 
to allow email relative movement between said light eource 

20 and aaid optica without eliding occurring between eaid 
elaatomeric body and aaid optical means. 

20. An optical device according to claim 19, 
wherein the light eource la embedded in the alas tamer ic 
body. 

25 21. An optical device according to claim 19 or 

20 , wherein the eide of the body of elaatomeric material 
opposite to that contacting tha optical meana is bonded to 
a substrate to which the light eource ie mounted. 

22, An optical device according to claim 19, 20 

30 or 21, wherein eliding may occur between aaid elaatomeric 
body and optical means aa a result of large displacement 
of the light eource relative to the optical means. 
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23. An optical device according to any one of 
claim 19 to 22. wherein said light source ia a light 
emitting diode or a laser diode. 

24. An optical device according to any one of 
claims 19 to 23, herein the aurfaeee of the contacting 
surfaces of the elastomeric body and optical means are 
coated with an optically transparent lubricant euch as a 
silicon oil. 

25. An optical device substantially as 
hereinbefore described with reference to and as illustrated 
in Figures 3, 4, 5. 9 and 11 of the accompanying drawings. 

26 . a mounting system for an optical sighting 
apparatus whereby the optical sight apparatus is supported 
by being gripped between two shock absorbing portions. 

27 . A mounting system according to claim 26, 
wherein the shock absorbing portions are made of an 
elastomeric material 

28 . A mounting system according to claims 26, 
or 27. wherein the body of the sighting apparatus has at 
least one protrusion sandwiched between said shock 

absorbing portions. 

29- A mounting system according to claim 28, 
wherein said protrusion has angled sides which are in 
contact with said shock absorbing portions. 

30. A mounting system according to any of 
claims 26 to 29. wherein said shock absorbing portions are 
held in position by e supporting means. 

31 . a mounting system according to claim 30, 
wherein said supporting means comprises a shoulder portion 
and a fastening portion removably attached to said shoulder 
portion* 
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32 , A mounting eystea according to claim 31, 
vherein Mid shouldsr portion has an inclined portion in 
contact vlth aald shock absorbing portion. 

33. A mounting systsm according to claim 31 or 
5 32, wherein said fastening portion has an Inclined portion 

in contact with said shock absorbing portion. 

34 . A mounting system according to any of 
claims 3z to 33 , vhsrsin tha protrusion conprlsss an 
internal diameter reducing rib in a hole In the body of tha 

10 sighting apparatus , said supporting means extending through 
the hole. 

35 . A mounting system according to any of 
claims 32 to 34, vherein the rib has bevelled upper and 
lover edges to form said inclined portion, the lover edge 

15 being supported on said shoulder portion via one of said 
shock absorbing portions and said upper edge carrying 
another shock absorbing portion which is in contact with 
the inclined edge of the fastening portion , whereby said 
rib is gripped between the fastening portion and the 

20 shoulder portion via the shock absorbing portion* 

3£, a mounting system according to any of 
claims 32 to 35, wherein said rib, inclined portion and 
said shock absorbing portions are annular. 

37. A mounting system according to any of 

25 claims 31 to 36 # wherein eaid shoulder portion is provided 
on the outside of a generally cylindrical body having an 
axial bore through which tha fastening portion extends. 

38- A mounting system according to any of 
claims 31 to 37, wherein said fastening portion is a screw. 

30 39 , A mounting system according to any of 

claims 31 to 38 vherein a portion of said fastening 
portion is fastenable to a device requiring a sight. 
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«a. a granting syatea according to any of 
claim 26 to 29, wherein tha shock absorbing portion* can 
be aade of different alaaticity to altar the rigidity of 
mounting. 

5 41. % aounting systea according to any of 

claias 31 to 40, including an adaptor to which aaid 
fastening portion is fast enable, tha adaptor being 
attachable to a device requiring a sight. 

42. A aounting eystea according to any of 
10 claias 31 to 40, wherein said fastening portion is 

fast enable to an interface aount, said interface mount 
conprising a aurf ace which aatchea the surface of a device 

requiring a sight* 

43. A aounting systea according to claim 42> 
15 wherein said interface aount comprises: an adaptor plate 

with a flat aurf ace, aaid adaptor plate being faetenable to 
aaid fastening portion! a second part having a surface 
which Batches the surf ace of a device requiring a eight and 
a flat aurface for attachment to said adaptor plate 
20 faetenable to aaid device requiring a sight. 

44. A aounting system aa hereinbefore 
described with reference to and aa Illustrated in Figures 
6, 7, 8, 9 and 11 of the accompanying drawings. 

45. An optical sighting apparatus according to 
25 any of claias 1 to 16, and/or further conprising the 

features of any of the claias 19 to 25, and/or the features 
of any of claias 26 to 44. 
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